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Abstract of J P1 1353637 

PROBLEM TO BE SOLVED: To obtain acicular hematite particle powder suitable for nonmagnetic 
particle powder of a nonmagnetic base layer of a magnetic recording medium which has small 
transmittance for light, smooth surface, large strength and excellent durability and which suppresses 
deterioration in the magnetic characteristics. SOLUTION: This hematite particle powder is obtd. by 
dissolving an aq. suspension of an acicular hematite particle powder with an acid under conditions of 
>=1.0 N acid concn., <=3.0 pH, and 20 to 100 deg.C temp, range, then controlling the pH to >=13, and 
heat treating at 80 to 103 deg.C. The obtd. powder has 0.004 to 0.295 &mu m average major axial 
length, 35.9 to 212 m<2> /g BET specific surface area, >=8 pH of the powder, <=300 ppm soluble 
sodium salts amt. expressed in terms of Na, <=150 ppm soluble sulfates amt. expressed in terms of 
S04 , and 0.05 to 50 wt.% aluminum expressed in terms of Al in the particle. 
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86-0. 9 5 , lf$U(iO. 8 7 - 0. 9 5, M 
(OjftfRStifi2 00-300%, »Sb<tt2 0 5 - 3 0 
0%, iIiil$Ra^8, 3nmJ^T, »*b<tt 

0. 5-8. Onm, <kO#£L<teO. 5 — 7. 8n 
m, &fflt©ir>^2*S <«#M) # 1 2 4 - 1 6 0, 
L<te 126-160, £fl£<a$gl!&JKffiSt;A< 1 . 10 — 
2. 0 0 m m ~ 1 , » * L < 1 . 20 — 2. 0 0 /im 
" 1 ffiJ^tt(B3^jfefTil»4Vttfcfc2 3^^±, » 

£L< te2 4#J£*±, MKfiP* U < 2 5 #J£A±, tO 40 
««fttttBXttA. jf*L<liA"e*0, §1^1©^! 
(%) T^-rJ^f4^«l 0. 0%J^T, «F$L<tt 

9. 5%j^t, faftmj&mmo&itm (%) t?^-rj»t* 

[0 0 8 1 ] ^«14Tifi)Bffl*«tttt : F'»5N < 5:UTr^ 
hffi^©***!^ lKtt«^»*£:L" 

3 5 0 0 Oe, fif*Klil 0 0 0 - 3 5 0 0 Oe, ft 50 



mit (^@i^^SBr/ea?DiK$^SBm) #0. 8 
6-0. 9 5 , I, < J* 0 . 8 7 - 0. 9 5 , mm<D 

ytlR&tf 205-300%, L < 2 10-300 

%, il^illRa^8. Onm^T, * L < 
0. 5-7. 8nm, ckO«F^L<^0. 5-7. 5n 

m, mm(D^>^m (mnm) # 1 2 6 - 1 6 o , 
u<« 128-160, mm<DmmtiLm&& 1 . 1 o - 

2. OO/zm" 1 , # * b < 1 . 20-2. 0 0 m m 
' ' T»D, i»^tt©'5'fe*fTiiS*^ttH2 4#^±, » 
*Ktt25»K±. II:ffJL<li2 6^l^±, 
«»tt»BXIiA, ffSKIUTftO, &«B*f{iI<£>g! 
<fL*$ (%) T^-TJBtttttt l 0 . 0%£AT> #£L<te 

9. 5%j£at, &ftm3Rmm<D&{tm (%) 

tetelO. 0 %^T, L < \t 9 . 5%^TT^§, 

[ 0 0 8 2 ] #fc, *»WfC«S#«ttT«llgffl#tt^ 

[ 0 0 8 3 ] *¥&w\z&z>ttm&Tmm ^ -f 

«^»5fc©*tt!ffi»*0e£, MSI. 0NJ^±, pHl 

3. OJ^T, I*Bi2 0- l 0 0tO*ft-CiSMI 

5-50 HXS«»SlJfcft, 

[ 0 0 8 4] &^31&^)&>;fcch lt©lf^7H h& 

T^yt^h (0-FeOOH) &^*&7fc£ 
f#&^&^&&#, — ITU fcM*^ 

[ 0 0 8 5 ] B^Sft^WsfctbT©^^-^ 

[0086] tf^y-^-r h^^^m, fgicseis-r* 

[ 0 0 8 7 ] tf^y-^-f HS^<Oft*W?a:»*RJiBfc 

*<s$smmwL* phii i j^±fcr 8 o •cj^T^fai^-r 



( 

IS 

SkWiT)\,% U 7kmt&£$:fcfo£l*:Tm*>nz> F e CO, 

£ii^bTgg{bs/££fT5 c i:tcj; D*fr«#£Mbfcy 

sn*«r&wtti8«&«tr»ffl«£. &Sfc<fcDj»/*b 
«***#x*iiscbT«ftEjS£fi i ? z.nz£ 

TK^^fC, t£S&-&i£**g$:*(DF e 2 + fc*tbM5SU* 

s£fg-&i&7K?g?&*CDF e 2 + lc*fb 
#X£iI«bT!i9BB«-tty--**f h&&T£/&S£-tl:£ 

u 7KS«£*jtabTf#sn*zKKfl:SB- 

[ 0 0 8 8 ] £f-#y-*-f hE^O^Ed?* 

*C®*aSJjDStlT^SN i , Zn, P, S i ^(^IItc 
[ 0 0 8 9 ] £fc> ttffl&fe^»*<fcbT©a-tt'W* 

< naf ^rtafcts^a^ssfcttb a i m 

^T?0. 0 5 — 5 0li%(D7Jl/SZ^A^ttlT^ 

* *> © -e o -c\ rj^-^Aii^b^c^n-^y-^ 

[ 0 0 9 0 ] fJf2£f#y-*-r hft^»5fc©£jSK*fc: 

[0091] Tj^-^Mb^^ichiT^, gtg£7;u^ 
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o7;i/5 >&7 ji^ u T)v^-rv)i. 7^mtT)v^ 
[00923 r )i>* &<t&fo<Dmtmm\** tkf&y- 

^<h^fl»^l:^lAli|[T 0. 0 5 - 5 0 11% 
[ 0 0 9 3 ] *»^fc*5^*ffl«lR»i:UT<Z)»«y- 

*<< bft¥m*\t* mn. ¥«^«ti^o. o os- 
io 0. 4mih, ¥*$&$ft&7^0. 0 0 2 5 - 0. 2 /imT 
fcoT. $SJt#2-2 0, gffl^O&fpT&igfililfiat 
1.70 ^T, B E T Jt^ffiffiMtf 50-250m 2 / 
g, »#pHj|^3-9t*0, A 1 ilT7J^Z^ 
A£0. 0 5 - 5 011%, ^ISttt h'J^MSNa 
Mt? 3 0 0 - 1 5 0 0 ppm, pJ*£t£fifc^*&£ S 0< 
iltl 0 0 - 3 0 0 0 pp m^W bt^5. 
[ 0 0 9 4 ] }klZ. tiiM^tlTW^AT^ 

[ 0 0 9 5 ] lffif5*fflgft^»*T&S#tt^*^ h 

20 e^F»*«, tB5s^»T?*s^iE«-«y-^-r ms^® 

^^550-850 <0a£*fifflTiJOf»ll&zK&SbTf#S 
[ 0 0 9 6 ] tof&9fo*mW<DMm& 5 5 0 t:*»<D» 

[ 0 0 9 7 ] fc*3, *«WtC43^**«L31«[^»*t b 
^^250-50 0 t:otam^HX{g;tM*P^^7KM31b 
flE»«A,T^^ h&^P*#7fc£ 5 5 0 - 8 5 OlCCOia^ie 

nfc»tt'sv^-r htt^wsisT**^ t*«»*b^. 
[ 0 0 9 8 ] {&mmf&Mfcumtf2 s ox:ifcffi<Dmh\z 

7K«asbTf#e>n-5fi«a[«-jK'w^'< 

50 tb«S»T*S^tty-^-f htt^»*<© 1 . 2-2« 
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mm*!**. 

[ 0 0 9 9 ] f&fcnfcffi«£a-«'w*>r h»^»* 

mft* ¥^fiil^0. 0 0 5 -0. 3 0/xm, ¥ 
*3$g!i&&*><0 . 0025 — O.-15/zmTftoT, tttb 

^2-2 o, &tbm<Dt&<5smwmmm& i . 7 o^t, 

B ET\t&mmmrf7 0 - 3 5 0 m 2 /g, Sbet/ 
StemM^2. 6i^±,' MpHI^3-9T*0, 
A 1 0 . 0 5-50 H%07;K-^A£^t 

IT^D, nJ^th'J^A«$Naigl? 5 0 0-3 
OOOppm, pJ*gtei$ft&&£ S 0« mnT 3 0 0 -4 
0 0 0 p p m^tlt^^,, 

[0 10 0] ^^T, {S^S^^^-f htiL^mm* 5 5 

o-8 5 o x:^&mm?&mmi,xm&mikt<tifrfttti^ 
T^-f fistu»al^^3ifa^^ 5 5 

b&Tmj£<Dl&T\H&&Zf1&Tmwlz!M7klL&&& 

^mizmm^mumimtenztiiz < *D3*j&7Ktu 
soiPSMti, #£u<te8 o o 
[o i o i ] ^5nfcffi?g«*i-tt'\v*-f 

51*, ^fittS^O. 0 0 5 - 0. 3 0 Mm, ¥■ 
i^^tt^^O . 0025 — 0. 1 5 ^mT$)oT, Hit 
^2-2 0, fi«S©SM«MHI^l. 7 0J^T, 
BETltmmmm&3 5 - 1 5 0 m 2 /g ( SbetX 
StemM^O. 5-2. 5, MpHl^2. 5-9 
AlilTO. 0 5 — 5 011%(D7JK-C 
A5:^f It^O, ^J«th'J»)MSNaifT5 
00-4000ppm, oJ^ttl^il^SO, ilT3 
0 0 — 5 0 0 0 ppm^WLTl^^o 
[0 10 2] *^ii:i5^§§|-«^V^^ S&^lffjfc 
tt, 5 5 0 - 8 5 OtOiaSiSiTOto^l^^IX^ 

Jh»"C*Iftil/T«< Ct^ffSL^, **£Bfrih»IK: 

h&^flmxte 250-50 o r:<Dnmmm-e<&ui)nf& 
[o i o 3] taffi«ittBfrjh#j<t bxtt, mftmmznz 
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--)A^©7^^0AI^, 7 JUS >^7-^^W7 

[0104] §f^y-^< h8^»*©«t^«®fc#ft 

cfcOSfc*?^ tt^»*O£fi»lC#LT0. 05-1 
0 

10 [0 10 5] XitZs *&*MlZ&VZ&mmtkT®*£ L 
[0106] #»iKfC;fettS«&&ja^»*£ LT<D$f 

*&55o~85o <DMmmw-t?m$&wifc%iwvT&*> 
*^2so-5o ot <Dummm^{&mtof&wi7kmmL 

5 5 0 - 8 5 0 'CO^itlB 

[0 10 7] «fllJI&^»*<t: UTGD&i-tt'W^-f h& 

[0 10 8] «fflS&^tfr*<fcLT<B»#^v*-f htt 
^I&tM*, ¥^fi«|g^0. 0 0 5 - 0. 3 /im, Tf* 
0, BETjtaffi«iA«3 5 - 1 5 0m ! /gT^5. 

[0109] fc&m&^m^t LT^m-^^v^-r h& 

30 ^»*©¥^£«&a<0. 3 W m^5i^Hft J: 
fc^-rsOTEF^l^fc^o 0. 00 5um3<M<Dm& 

\z jigB«iaafc»stia*«^fc*3tts«-JK'\v^ 

¥iSfi«£«:#3:b<H:0. 0 2 - 0. 2 5 

40 [0 11 0] »«Ittf»*tl/t©tt«^7^-f h& 
^-^^<7)B E TJtiSffi«<a©Tlgte&tf±IE«££afc 

fi37-l 35m 2 /gT^S. 
[0 111] UHftW^i LTOSftt'W^ h& 
¥*3$l$til^a*0 . 0 0 2 5 - 0. 1 5 mitk 
fiMSoMttKPIltlt^ l . 7 0WT, Sbet/S 
temM^O. 5-2. 5, MpHi^2, 5-9T 
50 fc-pT, pJMthU')Ai^Naif , r 5 0 0 - 4 0 
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ooppm, -*nm&$tmm& s o< &^-r 300-50 
[0112] &mm#L?m*-c&z>ft#i'\^*-( 

0 5-5 0 1I%©7J^Z^A$^tt§ 8 
[0 113] #lc, ^Se^^^^SKfflStt^®*^ L 
T<B#tt'\v*>r J;S»»«!l3Uc^^ 

[0 114] ®&ll*i^)ft;fc£: ITO^^A?^^ h& 

b, *HTT. I^i^f ectlCckOICtt^UCL 

3S&^<£4 4 MmH±Ottt^*<A««t'5 tC3j^ — 
;u, -fr>F^<>^-, n n< F 5 ;i/«SJfl HTfr*. 
««fcVi. I^0i$»4 4 um^lOtft^ 1 0 % 
SXT * #£b<te5%J^T. £ 0fcF£ b < tt 0 %T£ 
44/imi^l(Dili^l0%$i^T?|#lTl^ 

[0 115] KJd«fcS«»«131ICffl^S*ttM»« + <Z) 
fr£b<, 1 0 - 2 5 0 g/l*UDJf$L^ lg/ 

fete, ^-^swaafttr^ ct^Hiiit^*. 

[0 116] K»Ccfc*S#»3£KJIH>S«<hbTtt, fife 

[0 117] 1. 

0N^±, «F*b<lil. 2N^i, J:Dffil<« 
1. 5N^_hT&£„ 1. 0 N5fe#l<0«'&fc:tt, tftf'N 

[0 118] KJC cfc*«*P«LSfc:*5ft*«0»! p Hilt 
PH13. OJ^T, £?£b<tepHM2. 0J^T\ <k 0 
«P*b<ttpH^ll. 0^TT$.^o ^iP^F^f^M 
tStpHil. OKT^lbT^S. pH|3. 05 

[0 119] Mfc<fcS*»ffiStc*5tt*7K1tjH»f«©«a 
KIBEBtt 20-100t, ^^b<«50-100t, 

cto^^Ktno-ioott^s, 2 0t*ioi 
XMSWJc^FfiJt^t^o 1 0 Ot 

Ht-rafcfcxaswKW* b < an. 
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[0 12 0] 7**5, ^^I^f^^tlTtO^ft'W^ 
0. 0 5-0. 3 0/im©l^l:(t 

<&*#*a-f&*#, mmmi. sn^i, 

pHttl. 0^TROTMi7 0~10 0t:tfTOC 

0. 0 0 5 - 0. 0 5jumCDi^l:tt, Stl:J;5jSj5?^ 
IO***V7M!ljkfr, GflAtf, R1K1. 0-1. 
5N, pHtl. 0-3. 0 , M&mm 2 0 - 7 0 "C T 
10 ff 5 C £#EF£b^o 

[0 12 1] KlCfcSStffllJltt* *^SffiT»*T?i& 
aM-W'ST^'f h^*iM©5-5 0 11%, iff 
^KHlO-4511%, <£D«P£b<te 15-40 

mmTf&ftt>mMiz&^T+tt\zmiz2n?. so 

b£v>, &#fccfc5»$fert**€^fcfcx3R«K:# 
* b < ttn. 

[0122] miz&zmm&m\z&<oxmMisit 
5. 

[0 12 3] #fe, &&3®&^$fr5fc<h IT0WA7^ 
[0 124] »^7^>f h»*(D7J^ 'JttSKW 

a >fc<fcoT*ft bfcfcftt'NV^'l' htt^ttSfeeDfcttBi 

[0125] v&mmm<D]mmMw\zm^z>y)i> 

o - 2 5 0 g/ 1 rt*«F£ bt>. 

[0126] U TK^^i: lt(t h'J^ 

[0127] §ftt^7^^f bm^mm&'StsTfrJi utt 

I^I^tOpHlliUWlT^S, pHl 3*t(Oi 

mT\Ht®RzfmT&mizftfr?z'v®&i- 

h'J^Aifi, ?JStt«tSffi^eDifenfflb#-C#fefc>. j e 

^o^^^DStc^^-rs^^^ih^jtc^s-r^s^^^ 
so «snaib©»ift, ski*, r;u* utt&wiftwiJD&aas 
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vvi*m<D7)\,# u * »*-r*fc a <o * 

ntf, pHllil 3. 1-13. 8 (D^Sia^^^ b^o 

a* i 3 ^±wr;uy? v&mmm<Dimmwi&iz. sot^ 

±*W£U<, ctO^SK«90t;W±t^5, 80 

o tar-r c <ta*isit<!:ft*. *nj»ia«<o±ififlin i o 3 

t^^K, ctW^.KIilOOtt^^o 103 

t;£j&x. altera;, @#SK«ttSES*«jk:«iott""r-rci 

T? * KBITS. 
[0 13 0] 7kft*£<h bTte, ^rt >a >*Cj;o 

fcf<fcV>. 

[0 13 1] fe*3, h^^^^^^^^gP 
[0 13 2] *»^^*^STJ1/5^^/.<0tKK 

&m-?ti&&< , &^-e, issfj, TKft, »»-r 

[0 13 3] £ffi«ffiffl3fcm>*7;P5r:*A<t£W 

[0134] T)\,^-o Aitswvmijnmt* 

HhM^C^LAlilfO. 01-5011% 
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*r£>£o o. o i mffi%&m-?$>&t® j £\z\z. &m\z£. 
[0135] ^<*<b-&i»oasini»«* #ti*'w*-f s 

tf^^lCMLS i 0 2 ^ItO. 01-50lffi56t 
0. 0 11S%^t^§^CH ««t«t* 

[0 13 6] r;u^-^A{b^^t^-f jRib^ttt&flf 

L, Al &fffi<h S i 0 2 ifIt(OMtO. 0 1 ~ 
5 0 Ii%^JU^ 

[0 13 7] **^»C*5JtS*«ttT«!J®a)»jft 

[0138] &2&BMiz&vt2>ftm&Tmmi** 

[0139] mmti ITU, 5tft, raSCfflfc&ttfcillffl 

^^JKV^^h>, fh7tHD77> 

[0 14 0] »»JcoffifflSU, fl-Ww^-f hft^*ft* 
1 0 OliSlSCMlf^iif 5 0-100 Oll^t 
5 0 li«*»1?tt*8tt»St l/fc»^C«S 
a<«<fc0T€f&**<ffl«£:fcS. lOOOil^E^i 

30 ft OT^X*ttfc^fiJ<hfc*. 

[0 14 1] #SBlJBfc«arafiLSB©«#<DMEifc 

[0 14 2] ^«^IC«dSAIBftlR#». *«tt*» 

[0143] iattatfirottittftffltssatbTtt, 

40 c<h^-e^^o 

[oi4 4] *»jo«fflfitt, &££/&#<h-r3£t-tt& 
^^tt^^^^i o oia»ic»^©eit?6 5- i 

OOOlM-CfeS, 6 5lI»*«T«attft^tb 

fc«^fctt«^ii5<^o-rfrft#^fflj8i3a:s. 100 

[0145] 

50 [0 14 6] IS»»»©X7'J-*a( 
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7'J-$ 3 2 5 />r>i (ilf 44/im) 

[0147] efo^fittSR^^finsstt, 

(X 3 0 0 0 0 ). ZffiJjfaRZfmJjfalZ^tl 

fn4 f»fcifc*i,fc^ftic^$n*«^» 3 5 o 

[0148] ttJttt* ¥^«tte£¥i$fitt«<h©tt;T 
[0 14 9] e^©fitt«<0»H«Jp«Htett, TIE© 

»K«oT#*jE««*K±K:«(lllfctt^<D«||||ff*, 

f@R (il7JKT) *I»*T^Dyht5. -eb 
T, r CD^ ^ :7^S&^tD<®Ra* 5 o 8 4 . 13 

tpflil««ai)C7;KT 8 4 . 1 3 % K&tf £^$ttl@/ 
if 7JKT5 0%(C43^S^!iS (SH-T^S) 

5, 

[0 15 0] lt*ii«ttBETftl:J:0I^bfc«^ 

[0151] *u*'w2"r hte^^ffiffiaE^bose^tt, 
fflrizELfcSO, s B e t /St e m MT^bAc. 
-c, s b e t ift ±t2B e tskj; o mfeisfzttmm 
noit^s. s T e m tete, mria«^®««^^c^€> 

ffiJ£U^&^<Z>¥i$:g$ft^ 1 cm, ¥i$M$ft^w c m£ 

[0152] StemM (m 2 /g) = C (4 1 w + 2 
w 2 ) / ( 1 w 2 - p P ) ) x 1 0 - 4 

(TzfcL, pp H^^^-f hOUitlTftD, 5. 2g 
/cm 3 ) 

[0 153] »*^*-f Ma-?»*«U< 

«j££a») j i s Koine rtt^* 

[0154] p Hfilte, K» 5 g 2: 3 0 0 m 1 COH 

^77X3l;^0itl5, ^MibfcfrG* 1 0 0m 1 *1)U 

x., mmi,T 5 ^^it 

*&CDpH£JIS Z 8 8 0 2 -7(C^oTl^U, 
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[0155] WWw^-f h&TMmDuim&j- h*)0 
[0 15 6] WHBR»»ffi». WHB^Wtt^^^-T htt 

10 tc©^^n^^g^7K-r *><dx& 0 , TgEo^^fetc^ d 
##fcW/fi»#B£a<i 0 0 xiciBna£, w 

«tttt J F»*oti«iBic*< ntiri* c tfts 
t. 

[0157] 5fct\ WJB!R*SW a . 
[0158] *iW3£tt^3»5|c 20g<hXJ^>ith'J 

#j (^f^X^i^ h > 2 7 . Og, hJH>l 6. 2 
g, y^o^^D-y>l 0. 8g) 5 6 g £ £ 3 mm <*> 
20 7f-Jl/t'-Xl 2 0gttt)Cl 0 0ml#Ut'>l; 

[0159] ^<0*fe**«aj*i» 5 0 g Sr^X 0 tB b 5 

0 m 1 (BfcfcP&'BffcAftlHUgR 10000rpmT15# 

BMlWa (mg/g) <h-T£o 
[0160] ^td, ft 1 0 0 

30 m I h-^tf-#-fc±mi&9fflL, cn^i^jg^J 
(^^Jl/X^;^ h > 2 5 . Og, hJH>l 5. 0 
i/f? w\3c*} J > 1 0 . Og) 5 0 g^^JDA, 15 

PfceicAnisKgR 1 0 0 0 0 r pmtl 5 # |SQ X <b 5* ■ 
[0161] JEtC, ±BB(S]f£g&#0^<Z> 100ml h- 

[0 16 2] 8tJlB©^3a& (%) = C (Wa-We) / 
W a ] x 1 0 0 

[0163] nzntcmmn 2 stic^i* 

zmn&m** e^mh-emd-r (^^^r±MMsf 
®m zm^rmfeL* foMD = 1 . 9 2 s e c 

50 " 1 IZjonzm-CTKLfZ. 
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[0 16 4] #«ttTil&BRtX««IB»E©ttK£ffi© 
yt$im\Z* r^DX^-^-UG V- 5 Dj (*#££& 

ttttaatts) *m^x&m<D4 5° m^i^lt 

[0165] ^IISR ate, rSurfcom-57 

5aj a%j%m&ftj££:tt:m zm^xmifimotpfom 

R a Zmfelsfzo 

[oi66] m^tzmM&<DnijK&\z~z>^T\z. ^<o^ 
if mi\ it <h -r o m & ^ £ m v ft „ 

[0167] £ff IJAttte* TM e d i a D u r a b 1.0 
ility Tester MDT-30O0J (St 
einberg Associates £fc§£) 

r, ii2oogw> h tnmttmm 1 6 

[0168] -r*««ptttt, jfeffa©^-^©^®*^ 

fifc&Tgi&L, tOIOff ^MTWil, Tf2<£>4 
A : tDI^L 

B : tOI^ff D 20 
C : tDitO 

D : r>£n-r D«*0 

[0 16 9] ilMfi r^-h^^j (tfc^ft 
fco -VV^^^miStf-r^^-y r A V T- 1 2 0 

[0 17 0] ra»#ttwu r^i^ii^^si^fi-v s m- 

3 S - 1 5 j (3C^II£#c3;£:*f:§5!) L, ^S&B! 

mi 0 KO e &T'fr\fTWfel,jZ. 30 

[0171] m^&mm*\zftm2tiT^z&&3if&ft 
[0172] ft38ifi<z>jsfln*, rggs^^^^tfu v- 

2100] <«5£#afti*»fisi3r«> £fflV>T«!«BB» 

^^iii:< ^ct^^t. ytm&moim 

fc. 
[0173] 

(am" 1 ) = Cln (1/t) ) /FT 
t : A = 9 0 0 n mK:*5tt*3fej8iS* (-) 
FT : W^tCffl^fc7w^A©a*@ (*ttttTi»© 
^JP£a^HE&Jg(O^JP£<zmft) (Dm* (Mm) 
[0 17 4] »^SB»«#£«j£LT^*#«tt3fcl$ 50 
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[0 17 5] BP*?, T'/^HfT^f ^D^^K3 

5 1C (££fg^**5t£:tt§a) Srffl^T, 5fe"*\ #8*14 
3£##tf>lg|JlC (A) Siffilffi-r*. fr\Z. *«ttSJ*ft:<h 

(B) (#«ttX»#Oi»*t^«attTlffiJS<Z)^*i © 
ft ft) *MfclTW«. HK, #«ttTJftH±»c 

<Dm& (O (#«ttX»fl£«)jp*<!:#«itTttiea)/s 

*£«S^fS§i*JI<D;P^£<0*gft) €r|^«JCLT«!l^-r 

^Lt, ^««Tfl&S©JP*« (B) - (A) "C^ 
L, St^HB&JKBJP^te (C) - (B) -C^Lfco 
[0 1 7 6]-<»««A7^-f h^T^^co^i^>g£^ 

Y-**f h&^WsfccoKiSasOfc <fc 0t#*>n*:A 1 
Tl. 1 2li%07;^^^A$tf I^^C^-Ilt 

1 6 7 am, ^F^^fft^ 0. 0196/zm, HJt8. 

5, £ttg<Z>«ft«2pffi%ffi 1 . 3 2, BETik&ffim 
ft 165. 3 m 2 /g , pH!6. 8 , "1^14^ h 

U *A:»<B*;frS (N a&3£) 1 8 2 1 p pm, nTJgtt 
$tm&<D<£^m (SO,*I) 2162ppm) 120 

o g***i:ffla$trx7U-tL, @fl2#»&&8 
g/ 1 tCi^^L^o u077'J-l 5 0 1 £jbaf&b, fM 
I^60ttl, 0. 1 N h 'J v Afcrnm* 

flOAT^U— <DpHfiI£l0. 0 Ks^Lfco 
[0 17 7] Sfcfc, ±fB7^# 'JttX7 U-*C 

m±mt it 3 2 4 g fwUnA, gsjraa* 

6. OtCE^^L^Cc -€-<0«, a&lCckD, ttM, Tfctffc, 

id mo. 5 2mfi%-r&o£io 

[0178] t#5*lfcl»«ttY-*'r h&^*&3c 1 0 0 

og£, XTyuxmmmmiz&Ais, m&mmz&tz 
a*&fi* + T 3 5 or t4 0 »ra»«ia«:ff oTinis»ift 

gMi^O. 14 3um, Wi»1^0. 0 1 9 1 u 
m, «it^7. 5, fitt£<0»<-r««P<i£fia*<l . 3 

2 , B E Tlt^®^fit (S..tM) ^188. 9 m 2 
/g, (Si.T/Sr.yl) 3^4. 4 
0, AligTl. 2 3lIX(07ii/5-^A-&4*t 

Tl 6 8 2 p pm, pJ^H^^^fiS O, iir9 7 6 
ppm, SiO 2 St^0. 5 711%, MpHlH 

6 . 1 t^ofeo 

[0179] ^c, ±%d.{smm®jmvt^^ * -r 



( 15 

27 

5fc 8 5 0 g ^ y £ §!l A L , InlfEggffiJj 

-f ¥^fiiSA«0. 1 4 1 urn, W-i^m 

m&tfiO. 0192/zm, »lt^7. 3 , &m&<D&tt 

mWffi&m & 1 . 33, B E Tft&ffiffiM (S 

d e t M) tfi 5 6. 1 m 2 / g, f^^Og^ (S 

8 E T /S T E M fit) # 1 . 31, Al &g£T 1.23 

h'J')AimiliNaiST 2 5 3 8 ppm, pj*g 10 
tefift^&teS O* ifT 2 8 5 9 p pm, S i O z Ste 
0. 5 711%, MpHlttS. 6T$)o/c. 
[0 18 0] »6nfcM«ft^nfct!li«'\7^< h 

ft^p^s o o gs»s^i;«>sfia»»«Ta»»i 

1*5*4. 7 lCSAb, <«f»«Hfc; 
I S* I* 5£ Sffl^T6 0»PlMbt. 

[oi8i] »snfc»SBK^^nfc«&«tt'\T 

^^f hfif»*OX7U-*«ISGM 

#6, Mim£ft2 0 0 0 rpm©t)iT 3B#P«1$I£- • » 20 

C0325mesh (Ilt44/im) £ *5 5 IS ?3 # 
0 X-C&o fc. 

[0 18 2] <^M^^\*7^-T h&^f »*<DKfC.<fcS« 

*ft^CDX^ U-fC7K«:»JnibT»X7 'J 1 0 
Og/ltbfc», ^iX7'J-^7 1 ^^XU^o 

»J— £Jfi#ly&a<£, 7 0 gfi%(D^^7K^^ 
£flP;^Tfifc^zg^£r 1 . 3N£L, 

0. 5 8 KfBftbfc. r©X7'J-$a»l^^ 30 

hfeff*iM0 2 9. 5mm%&®MZl±ft. 
[0 18 3] u(DX7 <J— £«»LT»t* (ft 

KcfcDjkifeb, pHM5. 0 OtK^cT, ^ »J — <h bfc. 
dODB^^-eo^^ U -»££flSISLifc<t £3 68g/l 

[0 18 4] ^enfc**^ 5 u— «>— 

MOf^^^3 0 jz s £*Tfc&S*T7KacU, 

¥«fi«ta^0. 133/zm, ¥*9Sltt&a* 
0. 0 1 8 2 am. *kft*<7. 3 , ^$ft^<^^M^^{l 
gflftftf 1 . 33, B E Tit^SfSfil (S B e t fit ) # 
6 0. 3m 2 /g, SBK^iDSS ( S b e t / Stem 
fit) #1. 34, Alilf 1. 2 31I%07JM^ 

tomato?* b&^m* 
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S^Na 1 3 1 p p m, pJSte 

S O, m^"C 4 2 4 p pm, pHi^M. 9T&-3 

[0 18 5] <tt«tt'W*-f hW*(D7JM Utt 

^50g/lil, X7'J-5 l^SKlifc. C(^)77 

7U-O.PH1&13. 6 KSWSLfc. c077 
y-£J8#bfc7&<Sj(jn8fcLT9 5t$T#iaL, *<DU 
gt3^WLfe. 

[0 186] #fC, ^(077 U — Sr-r^ > 7=* — v a > & 
KJ: 9 L, pHI^lO. 5077'J-d:lfc, iE 

^98g/l T&ofc 
[0 187] ^tC, ft ^nfcTfCfftX ^ 'J - 1 

#3 0 s &TfcftS£T*ifeL* ^cof£, ^^tCcto 

tt. ¥*Sfittl1lrt* 0 . 1 3 3Mm, ¥^jg»i^0. 0 
182/zm, »it^7. 3, KHgoSAIIVISa^ 
1. 33, B E T J£«ffi8HB (S B E t fit) #6 0 . 1 

m 2 /g, ffiaNfc<0fi& (S B e t / St e m fig) ^ 

1. 33, Aliftl. 2 31I%©7J^-^A,«: 
MPHW9. 4, pj^lf^h 
•J^AI©^tl^NaiS*r9 7ppm, pJf&14i$ftg£ 
!©§fl^SO, MT2 0 p pm, <SfJ^©5g&&te 
7 2. 5 % T £> ^ o 

[0 18 8] <a»E»«#<0«JS-#«ttS»#Ji^ 

b^^^* i 2 gt»^»tB8« (7;;u*>g£7- h y 
^Al^tt^l{kt^;i,-Mt'-;^l^^i3 o 
mm% tzs? ; >7 011%) ro^^d^* 

^y>i^i^lTI^ (IW72%) c 

[0189] u(?)^i^$140ml^7Xii:i. 5 
mm(t^7Xe-X9 5g, JB^ffl WJBSfcc. (X > 

»± h y * A**w-r*# U <yu?>®m 3011%, 

*&3»J (^^Ux^Hr b > : b;Ux> = 1 : 1) 701 

[0190] nsnfctti^v^^ h^^^^^^o 

1 0 0 MSoC 



29 



i£4t t: -;U-^g£fc: 
MUX > 

C 0 1 9 1 ] »6nfc#rattS&tt<0S»«iKtt 3 6 2 c 

[01923 n*>ntz®mvt^-? $ bftL^mmz-sts 

1 2Mm©^Ul^l/>rl/7^1/- 

Isfc #m&Ti&®<om&fc 3 . 5 a m-C&o/io 
[0 19 3] ^#6tl^^fiH4Ttt!i^«> #iR»rt*2 1 2 
%, IiMRa^6. 1 nm, ^8f|cDir>^ (*@*f 
M) til 2 7 Tfeofco 

[0194] <m%&mm&<Dmm-mnnzmm<DMf& 

>tf ^^^ICA li^Tl. 2411%, il^CA 
liltO. 8 3li%S^ItI^CAlift 
0. 9 4li%07J^Z^A^^l5EUT^Sttt)l: 
Nd^O. 5 3mm%W$EVT^Z>&$:^f$ l ft£-?Z>fr 20 
#&il8m&^*&;fc (¥*3SMl& 0 . 1 1 2 Mm, W-m 
m^mo. 0 147/im, iJ*7. 6, ^1^119 0 
80e, tSfrfi&^M 136. 3 e mu/g, £&{5J*I*P<I 

mm i . 3 6, mm&m&m 82. o %) 1 2 g , bf« 

(AKP - 3 0) 
ft — #>zr?y 9 (#32 SOB) 

BE*fc*J u -f v ^>r*- h) 

D^^-t^y > 
;*^;ux^;u>y h > 
K;ux> 

[0197] ±mm&mm&m&$tm&Twm<D±\zT 

tToTc^, 6 ot-e2 4^f B ijiiib^^$if^o. s-r> 
^•ntcx u ^ h VTM^-y&mtzo m^mmmiDm 40 

1 . 1 u> mt^of;, 
[0 19 8] i^nrcI^f-^H He ^ 1 9 8 3 0 
e, &S/it (Br/Bm) #0. 87, ^2R^7^234 

%, «tSRa^6. inm, mmco^y^m (mn 

fit) ^131, titftJDlffift** 1 . 24ym-', £frH 
^29. 2#, "T 0«1^14^A-e*ofc. 

[0 19 9] !S^f-y0ii^i4^^t§ii^ 
l^g:Mli4. 5 %, fi&fn«5K«£<D*rt:sim 2 . 6 

%T-&o£:. 

[ 0 2 0 0 ] 50 
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30 

i o mm& 

1 0 Iffigfl 
4 4. 6 Iffigfl 

111.4 mmm 

6 6. 9 If&gfl 
S»J : AKP - 3 0 , ffiXffc^ftsc^ttlH) 1 . 

2 g, # — -fcyj^vt #3250B, 

0. 12g, MdfflWjnSff (XJU* 

3 0 11% <h D^s^ity > 7 0 11%) 

[0195] C^lii^l^l 4 0ml ^7^ifCl. 5 
mm<t>tf^7> f-X9 5 g, £ #J W JIB iS % (*;U*> 
ith'J ^A«£*fS#iJ £ >WIIB 3 0 11%, 
?&#J (^^iH^;^H>: hJUX> = 1 : 1) 7 01 

ffi%) , 5^ n^-y-y >, y ^ux? 1 ;^ h >& h 

[0196] t#6tlfc«tt^»©Jia^ttTffi<Oifi0-l?* 
10 0] 



l o : 

i o mmm 
i o mm& 

3. 01SS& 
2) 3. OlSSB 

5. oissis 

6 5 . 811^5 
16 4. 5 IggB 
9 8. 7 1SSB 

cfpffl] *Rwtz$>\,*TM*>m&te&\*. ^mmmm 

0. 0 0 5 - 0. 3 0 am, BETitiIM3 5-1 
5 Om 2 /gtfeSM^^^f h&^*ft*<D*M^ 

i. onj^±, pHi3. ojut, ummm 

5-5 ois%£i&#P£-tt;t&, a#-r«if«'N^^'r 

<z>*&mnm\zT fy* 'j*sis§Mi/TpHi* 1 3 
w±»ciw«!Ufe«, 8 0 - 1 0 swmmmm-em&M 

mO. 0 0 4 - 0. 2 9 5 am, BETlt^®fll3 
5. 9-2 1 2m 2 /g, *»#pHfita«8£*±, pT^^ 
th'J ^AifiCD^Wffi^N a 3 0 0 p pm^T, 

pTSttl3fE»«[©*Wfi^S 0 4 1 5 0 p p 



( 17 ) 
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31 



32 



t. jao, m^ftmiz a i mwv o . 05-5011% 
Kite* RjB^aawB + ^^^s^tttt^anT^s c £ 

[ 0 2 0 1 ] **Wfc«*#«ttT»JBffl#«^v^-r 

*&*tt!R»»c£, 1 . ONi^i, pH!3. 0 

RT, M£I5H 2 0- 1 0 0 X:<D#kft-V&\Z&Z>mffim 

M**3 5. 9-2 1 2m 2 /gt^O, ^^F*3^S:^^ 
T-^®rCJIB*?L7^Ac£^&^T?&£ C £RZf&®m&Wi 

[0202] &%w\z& zmm.&mm&<Di$tffi¥-M&& 



AcActf) cc#*_T^£ 0 
[ 0 2 0 3 ] *:^H^{C^^m^fB^^^CDm^fa^® 

itff ^ffll*J I? £ Ac t> <D t * A T V> £ o 

[ 0 2 0 4 ] £ Ac, #m^^J$#±fCl£tt£nAc#Btte 
T*t!iJi<^^£fa-h£-ti\ «flS3»«#<Z)IIH^tt^[Rl± 

©«&a»Btfl!)IIJIBM»«!&«l*±l, ^o^m. 

[ 0 2 0 5 ] 

[ 0 2 0 6 ] <£H*y~*-Y h*^»*iZ>«Si> 

[ 0 2 0 7 ] 
[^ 1 ] 





atttv— swui^fe* 






Sttt 










«B it 


BETifc 


At 






m*- 








fMftffi 




rata 








Nntt 


ue»m 














<-) 


(-) 


(a*/*) 




Cram) 




(-) 




<s> 




0.1 ss 


0JBDS 


1-91 


T.9 


541.1 


1.68 


1378 


902 


6.3 


»2 


<s> 




0233 


0JDZ8L 


1J3 


8.3 


96.1 


0-8t 


889 


TT4 


6JB 


»5 


<&> 




out 


0X289 


U( 


8.5 


8S.B 


3.51 


TK 


J 251 


6J 


»* 


<D 






0.0128 


1JI 


9.6 


TJ.fi 


1.85 


Gtt 


645 


T.9 


»S 


<D 




0JS* 


0J»S 


1J4 


7.S 


171.6 


2.1 J 


L02O 


JC09 


64 


*6 


<s> 




0.268 


OJ0S31 


1J91 


B.1 


60.6 


(Ml 


L4P6 


503 


5J 


»T 


•X) 




0.333 


OJP37P 


1.4X 


S.P 


65.B 




092 


613 





[0 2 0 8 ] <{£«,*»tt^v*< hJ&^»*<D«S6> 40 nAc&^^te, £f#y-^-f h&T-*&5fcT&£< 



^M^J 1 - 7 , JtftM 1 - 6 



[ 0 2 0 9 ] d<^<££^M3£&#£i£2 tC, ttetlAc 

[0210] 
[^2] 
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tm 




met 












(tfi£») 


CCD 




^KSffli 






sio, 


0.5 


340 


30 


"2 




3^7K*f9:* 


sio, 
p 


1.0 
1.0 


350 


60 


n 3 


ff a 


win 


p 


1.6 


330 


60 


"4 


» 3 




' p 


2.0 


330 


60 


"5 


*4 




sio t 


3.0 


340 


45 


ff$ 


as 




p 


1.5 


300 


120 


ft 7 


"6 


3^fJ^ 


p 


2.0 
1.0 


360 


30 


hfctSffill 










320 


60 


"2 










330 


45 


"3 






SiO t 


1.5 


340 


30 


"4 






p 


1.5 






"5 


n 




p 


1.0 


340 




"6 






SiO, 


1.0 


320 


60 



[021 1 ] 



[3E3] 















mt 


















mmt 
























Nalg 




pHflt 






(tim) 


Cum) 


(-) 


(-) 


c»»o 


CiriVe) 


Crf/g) 


C-) 




CtttStt 


(ppm) 


(ppm) 


(-) 


(%) 


sfeMIl 


0.144 


0.0194 


1.35 


7.4 


1.23 


153.8 


42.3 


3.63 




0.55 


1705 


964 


6.3 




"2 


0.150 


0.0191 


1.36 


7.9 


152 


149.0 


42.8 


3.48 


SiO e 
P 


1.07 
1.07 


2108 


1332 


6.2 




"3 


0.195 


0.0240 


1.29 


8.1 


O.90 


115.3 


34.0 


3.39 


P 


1.68 


1811 


1290 


6.4 




«4 


0.Z15 


0.025Q 


1.33 


8.6 


3.90 


111.5 


32.6 


3.42 


P 


2.27 


1493 


1C88 


6.1 




"5 


0.1T1 


0.0193 


1.33 


8.9 


1.83 


95.9 


42.1 


2.28 


SjO z 


3.27 


1276 


919 


7.3 




"6 


0.120 


0.0168 


1.36 


7.1 


2.35 


180.6 


49.0 


3.69 


P 


1.67 


1929 


1456 


5.9 




» 7 


0.234 


0.0285 


1.33 


8.2 


0.51 


81.2 


28.6 


2.84 


S1O2 
P 


2.21 
1.11 


2352 


827 


5.8 






0.142 


0.0193 


1.36 


7.4 


1.23 


148.3 


42.6 


3.48 






1595 


953 


6.3 


46.8 


"2 


0.137 


0.0198 


1.37 


6.9 


124 


13*. S 


11.7 


3.28 






1714 


987 


6.4 




"3 


0.140 


0.0193 


1.36 


7.3 


153 


151.2 


.42.6 


3.55 


SiO* 


1.65 


1742 


1001 


6.2 


40.6 


"4 


















P 


1.50 


987 


685 


6.5 




"5 


0.143 


OjO190 


1.37 


7.5 


152 


158.6 


43.2 


3.67 


P 


1.09 


1671 


972 


6.3 




"6 


0.256 


0J0331 


1.42 


7.7 




T8.8 


24.T 


3.18 




1.10 


1L98 


1045 


6.9 





[ 0 



mm 
[ 0 

[ 0 



2 12 
8 ~ 

2 13 

2 14 
4] 



3 KMm&ftVt's-?*'! h^T^^cD^3t> 
1 4 , ik$£M 7-11 

] 
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35 



36 





















PC) 








630 


60 


"9 


"2 


630 


60 


» io 


*3 


680 


30 


'Ml 


*4 


640 


75 


I "12 


*5 


680 


30 


I W13 


*6 


660 


30 


"14 


" 7 


710 


20 






680 


30 


"8 


*4 


680 


30 


"9 


*S 


450 


30 


"10 


"6 


850 


30 


'Ml 


"6 


670 


30 



C 0 2 1 5 ) 
[3t5] 



mm 








TO 




mi 


Al 








































N a lS 




















Cxim) 


Cum) 


(-) 


(-) 


CBfiS) 




CmVg) 


(-) 






(ppm) 


(ppm) 


(-) 






0.138 


0.0193 


1.35 


7.2 


153 


51.4 


42.6 


1.21 




0.55 


2516 


27BB 


5.3 




"9 


0.151 


0.0199 


1.36 


7.6 


1.82 


52.6 


41.4 


1.27 


P 


1.07 
1.06 


3009 


3072 


5.2 




* 10 


0.195 


0.0245 


1.33 


a.o 


0.90 


43.1 


33.4 


1.29 


P 


1.66 


2641 


2S04 


5.3 




* 11 


0.213 


0.0253 


1.34. 


a.4 


3.91 


41.2 


32.2 


1.28 


P 


2.25 


2038 


3456 


5.0 




*12 


0.168 


0.0196 


1.34 


8.6 


1J83 


55.2 


41.G 


1.33 


SiOa 


3.29 


1516 


2622 


6.2 




* 13 


O.120 


O.O170 


1.35 


7.1 


2.35 


56.1 


48.5 


1.16 


P 


1.68 


2463 


3291 


4.9 




* 14 


0.230 


0.0287 


1.34 


8.0 


0.51 


41.0 


28.6 


1.44 


SIO, 
P 


2.23 
1.10 


3652 


2643 


4,8 




*fc«HW7 


o.o&a 


0J0333 


1.8& 


2.0 


1124 


13.8 


28.8 


0.48 






2588 


2862 


5.3 


21.8 


'"8 


0.128 


0.0226 


1.65 


S.7 


1.23 


25.6 


37.0 


0.69 


P 


1.66 


2B32 


2904 


5.3 


36.8 


"9 


0.142 


0.0193 


1.37 


7.4 


123 


100.3 


42.6 


2.37 


P 


1.09 


2613 


3008 


5.4 


51.3 


*10 


0.110 


0.026Q 


1.68 


4.2 




26.8 


33.1 


0.81 


SiOa 


1.10 


1582 


2936 


5.3 


36.8 


*11 


0.234 


0.0296 


1.44 


7.9 




42.6 


27.7 


1.53 


SiO, 


1.10 


1654 


2890 


5.8 


37.8 



[0 2 16] Kftft^f-t btiLTWJkCDmiZ&Z 



15-21, &$&M 12-13 



[0217] C ©&S<B£K»ii&fr££ 6 fc, llbtlfc 

[0218] 
[^6] 











was 


isms 

Oft£W 




( N") 


ro 


(Hr) 


(-) 


SSMfcJlS 






0 




1.5 


85 


5.0 


055 


"16 


"9 


fr 


0 


fi 


1.4 


90 


6.0 


0.61 


"17 


"10 


*r 


0 


H 


1.8 


85 


7.0 


0.48 


"18 


"11 


W 


0 


ti 


1.6 


75 


5.0 


050 


"19 


"12 


*r 


0 


tt 


1,3 


75 


2.5 


0.71 


"20 


"13 


fr 


0 


ft 


1.5 


80 


2.0 


0.6B 


"21 


"14 


fir 


0 


tf 


2.0 


30 


7.0 


036 


&f$mi2 




*r 


0 




3.0E-05 


80 


5.5 


4.7 


"13 


fcfc«mii 


*r 


0 




4.0C-04 


80 


8.0 


3.4 



[0219] 



50 [3<7] 




( 20 ) ft 08? 11-353637 

37 38 



tttm 








V t 


tefcfc 




Al 






v > 






(ppm) 


(-) 


(%) 


jaw 


OBfitf 


NaJ3 
(ppm) 




0.132 


0.0187 


1.34 


7J 


2S.8 


1.22 


56.1 


44.0 


121 




0.54 


118 


343 


5.0 


68.6 


"16 


0142 
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